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ABSIEACI 

Criteria are proposed and . discu^ssecf' f or the , choice of 
descriptors to be used in ^developing- task analyses for use in 
vocational educational planning. In order xo examine the 
possibili.ties ofiS^chieving stable^ ratings in some- i^ugg^ste^' job 
aspects (categories) , a work operation ( shor twood iog^4^g) is 
^analyzed into ^7 units which in turn are^^escribed Aifi 10 aspects by 
means' of ratings fro,m 140 forestry teachers , in the'^Swedish 
gymnasium/school. Five of the 10^ aspects (work aspects) refer ^ 
directly to the job while the* remaining five aspects (pedagogical 
aspects) concern the students • possibilities of . receiving natural 
feedb,ack in the lea^rning . situation. A profile- is presented for each 
aspect showing r^^^edians for all the 17 units. ^The structure of 
these profiles is shewn to be more stable for the work a'spects than ' 
"for the pedago'gical aspects when the size of the judging gpoup is 
varied. The correlations between work aspects and their corresponding 
pedagogical aS'pectfe are found to be negativ/e. l^he aufEbr concludes 
#ith a suggestion for the use of- the results for educational^- i> 
lanning. (Author/JT) . . , " jr* 
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Sj5dahl, L,. Choice of aspects for describing \<^ork in educational 
planning, > Didakometry (Malm5,- Sweden: School of Education),. No. 51, 
1976. . ' " ^ 

The purpose o("the present article is to propose and discuss certain 
criteria for ' the- choice of ddjBcriptors when describing work in. 
educational planning. In ordftr to examine thei possibilities of achieving 
^stable ratings in soiii'e suggested aspects, a work'operation (short- 
wood logging) has been ajialysed into 17 units which in turn have been 
described in 10 aspects €y means* of ratings frpm MO^for estry teacher 
Five o£ the 10 aspects (work aspects) refer directly to the job while the 
remaining five aspects (pedagogical aspects) concern the students' 
P possibilities of receiving natural feedback in the learning sit^tion. .A 
^ profile is pres ented for each aspect showing tKe medial^ for all the 
17 units. The structure of these profiles 'is more stable , for the work 
aspects t^an for the pedagogical aspects when the size of the judging 
gfo^ip is varied: The cfcerrelations between work aspec;ts and their 
corresponding pedagogical aspects ai;;^e negative. , The article concludes 
with a suggestion for the use of the results for educational planning. 

Keywords: Educational planning, critical incident, forestry training* 



3-x 



INTRODUCTION \^ ^ 

In order^l^o plan efficient vocational training it is necessary to have a 
clear grasp of the relevant job demands. It is therefOrevof great import- 
ance to develop methods for describing work -operations in^a^ay tha 
will give the educational planner useful information. Us-eful information 
means in -this connection, that the work de-scriptions pan be used in the • 
following contexts: , 
1... When selecting training goals. . , . ^ 

2. When stating and communicating the training goals. 

3. Wlien selecting training content. ^ ^ 

4. When constructing training material.' ' 

5. When selecting or*-developing training methods. 

6. When constructing relevant measuring instruments, for*- evaluation ) 

of the trainii^g. * . ^ ' - ' 

7. When coordinating different levels of training goals. 

A job or work operation can be described in so many different ways that 
one is always forced^to make a choice among many aspects of description. 
JvlSrdberg & Baneryd (1971) present, a welj thought-put model which gives^ , 
a basis for cUgiding which description aspects are the important ones. 
A basic idea of the authors is that a theory of how the indiv: ' jal functions 
shoudd guid^ the researcjier in his selection of descriptors, iv -dberg & 
3a'neryd (197 1) state: ^ , ' . 

"The ideal model for job descriptions should integrate elements from all 
the relevoint functions described in the theory of the indij^idual. For every 
application of the model you must^be able to ask yourself which functions 
"r processes are activated and which ofemands these activities place on the 

sign of the job. Moreover, it is equally important to inquire which 
demaiyls the job places on the individual. Such a model leads automatically 
to a need fgr cooperation betweeri'n:hose responsible for the psychological, 
social and medieal. aspects of personnel" administration. Irv the work 
analysis the theory of the ihdividual shouKi be a guide for which units in 
the job a.re of special interest and how these units should be observed. " 
(p. 39)., ^ ' ' . ^" ' 

The model that M^rdberg & Baneryd present, is, however, not 
primarily intended^for^ educational planning. For the educational plann 
3 of value if the Job-demands analysis is based on a model than eve 
iiatisfiies the foflowi«^ points of view: 

1. The model should be so compdex that it takes intJo Account the 
interaction between the student and -the training siTuation.\ 

2. The modiel should be easy to integrate with the ^yldely useS paradigm 
that encompasses 'the following three main corrjlponents : 

'a. Goal seeking and^goal descriptior^v 




b. Carrying out the training process. ^ 
! c. Evaluation and revisipn of the training programme. 

3. The model should give proper regard to the laws of learning. These 
laws should be taken into account not ^bnly during the actual training 
process but already at the stage of seeking and describing the job 
demands and the training goals. 

4. ^ The m6del should give proper regard to values and norms generally 

accepted, e. g. J 

a. Accident risks should be pr^evented. - 

b. Consideration^hould be paid to the fact that every working 
individual should be given the opportunity to experience- a 
jzertain amount of personal development and satisfaction^in 

* " his' work. ' 
. c. Consideration should be paid to the fact that people are different 
.in many respects. ^ 

5. Research inspired by the model should lead to interesting and relevant 
information for thosQ who are planning and executing^ training. 

PROBLEMS * . J. ^ ' 

— ' ' — . " (i, 

The choice of descriptors depends partly on the job chosen to be studied 
and it. probably deserves great attention. It seems easy -to forget defin- ■ 
ition^ and specifications , of suitable aspect areas when applying models 
for job descriptions. An irrelevant c hoice of description aspects can be 
one of the reasons why the educational planner often experiences a / 
barrier between the goal-seeking phase and the planning of -the training 
process. Teachers within vocational and technical training are usually 
guided in their teaching by the following five demands, ^ aU, having to do 
ith the work process: 

1. A job should be carried out so that the result satisfies'' certain 
demands for quality. i 

2. A job should be carrie'd out so tha^t risks fotr personal injury are ' 
reduK:ed to a minimum. " " 

3. A job should be carried out so that the result does not cause 
disturbance or extra work during the subsequent job units. 

4. A\job should be carried out in sudh away that excessive physical 
strain is avoided as far as possibll5. 

A job should be carried out in a rational way from the point of view 

of production quantity. ^ 
It, is reasonable to expect vocational teachers^to be interested in job 
'descriptions which emanate from these^;g,^neral norx:ris or demands. The 
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demands stated above have therefore been transformed into the following ', 
description 'aspects ; ^ 

A. To what extent does the value of the work produot decrease if the 
job uliit is carried out in* a faulty way^ ' . - 

B. How great a risk is there for personal Vnjury if the job um^dl^carried 
out in a faulty way? ^ ^^""^ 

C. To what extent do^ a faulty way of. carrying out the job unit l:ead to 
disturbance or extra work under subsequent job units? 

D. To what extent does the worker run the risk of physical strai-n if the, 
job unit is carried out in a faulty manner? 

E. To whafextent is production af fee tec^ quantitatively if the job unit. is 
carried out in a faulty way? ' ** 

The relevance of job^descri^^ons is increased for teachers and educational 
planners. if descriptors alsovconcern the actual learning or training P^^" 
cess. It would.be excessive to make'^a list in this article of all the laws 
of learning that could be of interest to transform into description aspects. 
The following text is^herefore confined to what is probably the most 
important principle of learning - thef law of effect. This law states that 
learning is often facilitated when the learner receives immediate inform- 
ation about the result, the consequence of his behaviour. The student's 
pc^ssibiJ^ities of making relatively quick judgement of whether he is on the 
right or wrong track is therefore an important factor in the process of 
learning. It is the law of effect that has been most succes sfully^ applied 
■ when drawing up programmed learning. With more conventional teaching 
the principle of feedback to thp student is applied by use of diagnostic 
obs'^i^ation or control which aids the teacher in directing his own teaching 
and the student's learnin^>. f i 

In order to plan the teaoner's diagnostic observation and control it 
should be tof value to know which job units are of such a character that 
the studerit himself is going to have difficulty in evaluating his own'perfoxm- 

ance, JobS units-very likely differ with regard to the student's possibilities 

5 • 

for carrying out such self-evaluation. The following example may help to 
clarify tht point. When starting a power saw there will be very concrete 
and immediate evidence of the efficiency of the operator's behaviour- v 
either th^ saw starts or not. An outdoor exercise, on the other hand, 
where th^ student plans how to fell a whole group of trees does not give 
him 'immJediate^ natural feedback. Only first when the stud^t has the/^ — ^ 
opportunity to learn how the su'bseqiient primary conversion and dragging 
together ^^of the timber is facilitated or complicated by his earlier planning 
does the^law of effect come into the picture in a natural way. The tinT^^ 
interval ''between the- planning exercise and th;e subsequent 'conversion aiSid 
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dragging together will however in this case be so long that we risk ignoring 
or getting into conflict with another important law of Jearn^ing that states 
that learning is facilitated whj^n the time interval is fairly short between 
the excrcisVan^d the experience of its consequences. Therefore there is 
a need for artificial feedback in close connection with the student' spelling 
exercise ii e, teacher-guided diagnostic control,- It is thus highfy. relevant 
that a; j?)b is also'desc.ribed with respect to the possibilities of different 
units providing natural, immediate feedback. Accordingly the law of 
effect has been transformed into the following description aspects: 

What are the student's possibilities of imiYiediately observing himself 
when the job unit is performed .in such a way that thi5 value of the 
work product is not reduced? • . • 

What are the student s possibilities of immediate-s-eji-observation 

arid self- judgenrtent when the job unit is performed with. proper regard 

to safety precaVtions ? ^ ' . ^. 

FL Wha> are the student's possiblities of immediate self-observation and 
. • self- judgement when the job unit is carried out without giving cause 

to disturb^mce or extra work in .the subsequent work units? 
L What are the student's possiblities of self-obaervatiofx and self- 

jlxdgement without delay when the jab unit is carried out in the best 
^way witfh regard to preventing excessiv^ physical strain? 
J/ What are the student's possibilities of immediate self- judgement* ^ 

when he uses a rational work- technique (= giving high quantity) ^^"en 

carrying out the job unit? ,^ ' * \ 

These last five aspects (F-J) correspond fo the first five aspects (A-^ in 
the'.manne*r depicted "in^Ttgure 1. 

METHOD . 

The information sought about the job units for the purpose of planning c 
training can'be gained by different methods,, for example by direct observ- 
ation, interviewing or wjith the help of questionnaires. In the present study 
the rating questionnaire is. chosen. This method makes it pops^ble to 
reach a Ij^rge number of respondents and to describe quantitatively and 
Systematically opinions of g/oups whose experience .should be taken into 
■^account wheK planning. and carrying out training. The value of such ratings 
depends partly, however, upon the reliability of 'the rating results. Some . 
rating asji^ects may be too^difficult to communicate in unambiguous language 
a%xd consequently there wijl Be much room for individual interpiyetations 
of the "rating task am#ng the respondents •♦Reliability m this context means 
that tl]^e r^S^lts should not change to any considerable extent when we ^ 



ASPECTS A-E 



ASPECTS F-J' , 



[Quality demands I <jj 



[safety demands' 



Sludent's 'possiblities for 
natural feedback and self- 
evaluation with regard to 
quality demands. 



Student's possibilities for 
natural feedb.ack and self-, 
evaluation \^ith regard to 
safety precautibns% * 



Planning demands 



Student's possibilities for 
natura.1 feedback and self- 
evaluation with regaiWto 
risks for disturbance and 
^tra work in subsequent 
job units, . - 



Ergonomical demands 



Quantity demands 



Student's* possibilities for 
natural feedback and'self^ 
evaluation with regard' to 
risks for excessive physical 
strain. 



Student's pos sibilities .for 
natural feedback and self- 
evaluation with regard to 
quantity demands. ^ ^ . 



f^ifi, 1 Summary of cription aspects 



increase the number of raters. In or^er t'o test if it is at all possible to get 
fairly stable results for .the ten aspects presented ajDOve, a wor^ operation 
within forestry (short-wood logging) iS analysed into 17 units which in 
J:uri\are described in the ten aspects (^~E a^d F-J) by means of ratings 
from 140 teachers of forestry in the Swedish gymnas^m schoi^l. The 
17 job units are listed below in their natural sequeiK:e: 
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!• plan the f^ing of a group of tr^ees. 
Z.^^o clear obstacles from the planned con'C^ersion^ite. 

3, !^, To plan the f filing direction of the single tree,: 

4, T^o plan the way of, retreat, , ^ 

5, To clear obstacles ftoni air^und the free to make a free place to 
work in and a way of retreat>v, v ^ ■ . ^ 



"6. To trim Away obstructing branches from the tree that is to be feilled. 
7. 'To saw the undercjit.^ * 

'8. ♦ Td^ saw the felling cut, / . * * ^ . 

9. ^To feirthe' almost sawn-through tree, ' * " ' " , 

'40;/ To move out of the risk zohV when the tree fa^Us, " 
.vil. '"Jo^trirn tTie uppQr side of the trunk, * ^ 

12. Tq measure ther assortment. , . ' 

" l^.-'.To tiirn the ti'unk for trimming the under-side, 

14. « To inove the. trunk fo\yards^the place for the timber pile, ^ 

15. To trim the%nder- side of the trunk. 

•16. To crosscut the trunk. ' " - . 

^17. To move and pile the timber^' 

For each of the ten aspects a rating questionnaire 'was constructed as 
illustrated in figures 2 and 3."' ' - . . v 



ASPECT B • • . 

The student' s' pos sibilities .to obs,erve and judge himself without 
delay i£ the job unit is performed with proper regard. to safety' 
are: - . • 

Job .unit. * ' ' ' . • , 

1. Tp plan the felling of a grqup df 'trees 



very small 




small' 


( . 


fairly great 


( ) 3 •. 


great 


( ) 4>-- : 


very great , 


,( ) 5 r- 



F iR . 2 . ' Example of rating ques tiannaire 



ASPECT G 



How great a risk is there for personal injury if the job unit is 
carried out in the wrong way ? 



Job unit. \ ^ • * 

1. T6-plan the felling of^a group of tree§** 

very great risk « , (• ) 1 
gj:^eat risk ( ) 2 ' * . 

, fa.irly great risk ( ). 3 
small risk 
very srf5?Kl risk 



( )4 
( ) 5 



Fig. '3 ' ' '.^Example of rating-questionnaire 



The ten rating forms have been answered by all the teachers'" of the" 

subject short-wood logging in the Swedish gymnasium school course* 

in forestry i. e. 140 forestry teachers. .The study is, with regard to * 

the respondents, thus a population study. All the teachers were given 

th-e following written instructions: * ^ ^ ' . 

" When planning trainj^ programmes it'i^*of the utmost importance 
, 'for. a good training result to take the laws of learning into consideration. 

' One of the mast important learning laws is called the law of effect. This 
law States that'learning i^. usually facilitated when the student receives 
some knowl'Cdge or evaluation of his results fairly soon after his trials. 
The pupose of the pi^esent study is to exarni-neHhe possibilitifes of^select- 
ing'Tind describing those job units which are of such a character that the 
students themselves can be .expected to find' it difficult to evaluate the 
result of their own exercises. The work operation selected for this study, , 

_short"WOod logging, h been devided into 17 job units. "^For each job 

. unit ycxi are asked to r c: 

1. The students,^ possibilities for immediate self-evaluation. > 

2, Some characteristics of the actual job unit e.g. accident risks. 

It goes without sayi;ig that it may be a difficult task to give- the term 
^immediate s elf- evaluation^ an exact meaniiig. When rating the job units 
you are, however, , asked to compare the units with each other: SuCii 
' relative judging is possible to carry out without giving. the^ph?-ase : . 

^immediate self-evaluation^ an exact definition. Below are given two 
examples showing how your judging is to be carried out with the help of . 
simple rating scales. ^ • . , • / 

Example 1. . 9 
AS'pect: The student's possibilities for immediate self-obseryation and . ^ • 
self- judgenient when the job unit is performed in such a way that the 
value of the work-prodUct is not reduced are: ^ * * 

Job unit: Root pruning 

Very small ( ) 1 ' * » • 

Small ■ (X) 2 , ^ • . - 

Fairly great ^. " (. ) 3 ^ 

Great " ( ' ) 4 • ' , 

Vety great ( ) . \ . ' - 

In this exarnpie the teacher is of the opinion that the student's possibilities 
for immediate self-evaluation are small so he has put a cross in the . bracket 
corresponding to the scale interval 2.- Ab student can go on almost forever 
cutting roots too'much or too little without getting any impulse to change . 
his incorrect pruning. Still, he- has visual impressions of the plants before^ 
and after pruning and ifl a certain sense it is therefore possible for him to 
see the effects of his behaviour. This poss'ibility for some natural feed- 
back makes it reasonable not to give the It^^^^st rating point to this job unit. 
Example 2. . '1 ' 

Aspect: The student's possibilities nf(ji«^ i'^l^'edi?^^^ 

self- judge>ment when the job unit is perfodfeied wffh^t giving cause'for 
disturbance or f^x^a work in the' subs eque^ j^ro-^pits are 
Job unit: Tyo lift tRe^vsoil core from the'pla 
Very yfemall ' ( ) 1 : 
Sm^ ( '-' 

Fairly great . ( ) 3 
' Great iJ) A ' . 

Very great , (X) 5 ' /\ 
n this example t'he student will havcTtrnmediate, natural feedback. If 
the job unit is erroneously per.form^d the student .will" get i^tp difficulties 
when trying to carry out the next, jo^gunit, „.i. e.^ to put the plant in the hole 
-■ the hol-e will be too big or tOQLJ5_m^^fP In either case the student will. find 
it awkward^to get on with thi» job unit. This is the reason why the sc^le 
value 5 has been considered to be the appropriate rating. 





I ' " Make sure you understand the rating aspects beforje j^ou start\the actual 
^T^ating, Please cio not discuss your opinions and ratin^,s with bther'teacher s, 
Jt is your own personal judgement we are interested in. In all your ratings . 

.student is presumed tGube in the-beginning of his trainin-g. Please * 
observe that the 10 rating forms, one for each aspect, <^ar.e to be completed 
in the otdhr given belovy: , . ^ , 

' Qrder • • Form iixdicatipn , 'Order 
1. .'. . . G B . . . . : . ... . 6 ^, 

2 . C H 7 

3 , ; A J- 8 

4 ^. . -E- Dr. ,9 ^ / V ' ' 

5 . ■. F I .... 10 " • / 

The instructions thus*end withna cequeTst to answer the ten forms in 3^ 
; predescribed order which var^Les* randomly, between* the respondents. Tlie 
reason for this randor^ization is- to balance possible systematic effects 
caused tj^ fatigue or position-. * ^S- ' 

RESULTS . ^ ' ' \ , ' ' - ^ 

* - V ^ 

The five aspects (A-E) will be. called work aspects while the remaining , ^ 

five aspects (F-J) are referred« to as pedagogical aspej^ts as they ali , ^ 
concern the student' s ^os sibilities for self- evaluation and self-control. 
For each aspect the median ratings have been calculated for all of'.the 
17 job units. The results are presented graphically as profiles in figures 
4 and 5.' From these two figures' it is obvious that' the ratings differ ejmate 
far more for the work aspects than for the pedagogical aspects, 
t The inter,tff,ra'ter reliability has been studied in the following way., From 
the population of 140. teachers samples of" varying sizes were randomly 
drawn. For each fixed size of the sample, this selection procedure was 
carried out without replacements The median values for tiie 17 job units 
were calculated for each sample of raters and the structure of the 'median , 
series from samples of the. same size was compared Sy estimating the \ 
rank correlation betweeti the compared serie-s.' Table I, presents for . 'i 
different sample sizes the number of group^ compared, the number of . 
rank correlations as well as the average correlation in each of the ten 
aspects. ' . , }\ 

The term "reliability" can be defined in many ways and a^ given ' 
definition.' of the term can have a number of different operational meanings 
depending upon which method is used when checking the reliability. (Lord 4 \ 
&c-Novick, 1968. ) In this investigation the* stability of the sti'ucture of the »/ 
median series has been -stjudied as a function of the size of the judging 
gr.oup.'^The result is illustrated graphically in*figure 6. The curves for the ,^ 
work aspects lie collected in a cluster above the more sharply rising curves 
for the pedagogical aspects. 
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Taibld I. Structural comparisons between median series, fram. ratQ,r 
* samples of the same size and for varying sizes of the rater 
sample ^ ^ . 

^ — — 



Size of 
group 


No.- of 

groups 


No. of . 

rank 

cor r :s ' 
• 


10 teachers 


14 


91 


c u 


c 1 


30 ■ " 




6 


40 




! -3 . 

i 


50 

60 " J 


2 

^ .2 


i. 
1 


^■0 , 'V • 


> l~ ■ 


. 1 



Average -rank correlation 
for aspects A-J 



A B 



D 



. 82 . 82 . 83.. 84 . 82 . 40 . 42 . 31 . 30 .^38 
: 89 . 87 , 89 . 92 . 89 >43 .'64 '. 42 \ 42 '. iy 
'. 93.93. 91 . 87 . 9'5 . 63"X3 . 65 , 58 . 55 
;9Vr92 .94 .97 .92 .56 '.87 ; 68 . ^8^74 
.93.95. 94' . 96 . 98,. 80 . 86 . 82 . 79'. 74. 
.91.98 . 98 .[97 . 96 .-79 .'8'5 . 81 . 73 . 76 
. 94 . 95 ; 92 .V9 . 95 . 79 . 86 ..84 .68 .49^ 



As sfeown in table I and figure 6 there is a general trend for the cor-, 
relations to increase when,the size of the rater group incrtiases. The 
inter-judge correlations are very high for the five work aspects (A-E), 

jFor n-70 the correlations' are ^ 0, 9^, The ratings from the pedagogical 
aspects (F-J) are, however, fafrnlpje subjective arid consequently more 

• dependent (^n the size of the'^rater group. It is easy to see that an idealized 
curve drawn through the five curves for the pedagogical aspects will^give 
an exponential functictn with an asymptote considerably below urtit, meaning 
that validity problems are also involved in the study of inter-ra^r agreement 
for these aspects. One possible reason for ,the fairly. low correlations in the 
peda^gogic^ti aspects, when rx ^ 40 might be the fact, that the compared profiles 

are moderately differentiating as can be seen from figure 5, Not until the 

■ ■ ■ J ' 

size of the judging group increases to 50 do some correlations approach 

■' ' *^ 

a level ( <^ 0, 80) acceptable for research purposes. It is very likely that 
the ratings in the pedagogical asjJie^cts would have been rn,pre difjjjj^ritiating 
and thereby also less subjective if students hdd been chosen as raters. 
Since the aspects F-J concern the^students/ situation, ratings^from students 
in the^e aspects Vould have been a |iighly relevant complement to this ' 
study, A comprehensive presentc^tion of possible irjformation sources, 
wlTen seeking goals for vocational education or training is given in Sjodahl 

■ ' ^' . ' V ' ■ ./, 

In order to describe the simila^.rity of structure^b'etween the five median 
se^ics;foi^ the^'^wprk aspects A-E as well as between the five pedargogiCal 
aspects, F- J," Kendall's concordance coefficient has^D^en calciWated (se^e 
Siegel, p, 231), For the work aspects thi^ij^g^efficicnt is,, 0, 41 ami for the 
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60 . 70 140 

Size of rating group 

Fig. 6/ The relation between the size of the rating g^^oup and the average rank 

correlation when* structural comparisons are carried out between groups 
of the same size. The comparisons concern median series from the 
work-aspects A-E and the pedagogical aspectSvF-J 

17 



pedagogical aspects "dS^ZX^The different judging aspects compared have 

thus ^iven rather different median series with regard to their structure. 

» ■ » . ■ • n '■ • , 

■ Structural comparisons between pedagogical and work aspects have 

been caifified out by estimating r^nk coftrr elations between the correspond- 
ing aspects in figure 1. AT* the rank^porr elations are negative and their 
absolute values are fairly hi/h (see table 11)^ 

.* - . ' • ^ ' < ' " 

. • Tabel IL Structural comparisons between meHian series from 

^ five woirk aspect's and their corresponding pedagogical 
■ ^ aspects . . . jr ^ 




The direction of the s cales is^^feufih- that he^a"tive>CDr relations indicate'*^ 
that work units judged as bein^of less importance in' the 'work aspects 
tend^to be those with a low degree of natural, immediate feedback and 
^^v^ce versa. It is*^ thus far. from obvious how 'the results from judging 
different aspects should be combinejd and applded'^when planning the, 
training' under review. Had the job units giving a low degree of natural 
immediate feedback'also been judged as irnportan^in the work aspects, 
th^'r^plplication situation wov^d l^a've, been easier. This article ends, how- 
ever, with a short p^-es entatio.n of one possible way of making a selective 
usfe of work descriptions when planning training. , 
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APPLICATION OF RESULTS 

For each judgitig. aspect the different work units'^ave been ranked from 
the lowest to the highest median value. In figures 7-11, where each job 
unit is identified by a number referring to the list on page 6-7 all 'th^ 17 
job units are described with regard to rarik number: in a certain job aspect' 
a^d in its corresponding pedagogical aspect. , ^ - 

As l6w rank numbers indicate that the wo rk- unit is 'important in one 
'pr- another respect thosis units that have low ranks hotl}. for -the work aspect 



ad^d the pedagogical aspect are of primary interest. When constructing 
, training programmes, designing teaching aids and planning the training 
process, f or. exanrVple setting up TWI instructions, checklists for diag- 
nostic control and fitting in small group teaching and individual guidance, 
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Work aspect A: If the job unit is 'carried out in a faulty way the 
value of the work product decreases. to the following extent - \ 



^^g* 7. Rank numbers for the 17 job units in a^fepects A ai^ F/^ 




■ 0 



•6 



" .2 

> ^ 

. (J ?H 0) 

,^ 0) C^, 

dO OT O . 

o u A 

m o ix 

rj^ U-t 

0^ CO.? ^ 



2 
1. 



2 



3 



1^ 

5 



1^ 

6 



1— 
7 





.9 



.2 



. 1 




I 

\ t 




1 






V 


. 1 


1 


l • 






,1? 



I 

8 



—I — 
10 



— I— 
] i 



—J— 
12 



— T" 

13 



—I 

14 



15 



16 17 



Work aspect B: If the job u^it is, carried out in a faulty way the- 
risk* for personal injury; amounts, to the following extent 



F ifi > 8 . Ra^k numbers for the 17 job units in aspects B and G 



20 



ERIC 



17^ 



16 



••C3 .• 



w 



05 



P ^ 



.... 



O 

w 



O • 

to S 

^ ^ 

«^ :J X 



8. 



(D (D Q 
y (U w 



7_ 



5. 



<u 



S\1 



GO ^ 



00 2 



o 00 1 



.6 



.2. 



.9 




•5 



.15 



r 



.11^ 



.13: 



.X/ 



.10 



■ (■ 



.12 



— r 
5 



—r 
6 



~~\ 

7 



—r- 



-T" 

9 



1 



1 1 



12 13 14 15 16 17 



Work aspect C: A faulty way qi carrying out the job unit leads 
to disturbance or extra wbrk under subsequent job units to the 
following extent 



Fig. 9. Rank numbers for the 17 job units in aspects C and H 
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Work aspect D: The extent to which a worker runs the risk of 
physical strain if the job unit is carried out in a faulty manner 

Fig. 10 . ' Rank numbers for the 17 job units *in aspects^'^^nd I 
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Work aspect E: The extent to which production is affected/ 
quantitatively if the job unit is carried out in a faulty way 



Fig. 11 . Rank numbers for the "17 job units in aspects E and J 
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it is of interest to know which work units have tfrerfcwest coordinates 
in the aspect combinations presented in figures^ 7- 1 1. The ordinal 
scales along the axes in figures 7-11 have therefore all been divided 
.at rank^number 8; 5*#as indicated by a dotted line^nd units with low 
coordinates are somewhat arbit^^ily deiine'ci as those lying within the 
lower, left quadrant i^limited by the dotted lines. For the five asp^t 
combinations the following work units are In this way selected as critical- 
both'in the pedagogical alld the work aspect. 

1. .As-pect combination A-F (^juality demand - possibilities for 
* natural feedback). " j'C , ^ 

Work unit nr . 3 f To ^glajr the felling direction of the siij^^e tree. . - 
2y Aspect combinatii^ B-G (safety dema - posSib^ities for • 
natural feedback). ^ : ' ^ „ ^ 

Work unit nr/11: To trim the upper side of the trunk. 
* Wprk unit rfr .1 5: .To trim* nre under- side of the trunk. <^ 

3. Aspect combination C-H (planning demands - possibilities for V 

natural Redback). .> 

^ • 1 ' 

Work unit nr.. 1 : To pmn-the felling of a group of trees. 

Work 'unit nr. 14: To move the trunk towards the place for the 
timber pile, , . " 

^ Work unit nr. 17: To move and pile the timber. 

4. Aspect combina^tion D-T (ergonomical demands - possibilities for 
.natural feedback). - 

Work unit nr. 15: To trim the under- side- of the trunk. ^ ^ 

5. Aspect c.ombinatio^ E-J (quantity demands - possibilities for 
natural feedback). ^ * , 
Work unit nr. 1: To plan the felMng of a group of trees. 

Work unit nr. 14: To move the trunk towards the place for the 

timber pile. . . 

I- .. . JT 

* *- •*»■■ * 
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The aim of this paper is to suggest some descriptors when 
describlig work- in educational planning'. A work operation, , 
shortwood logging, has]been analyzed into 17 units, which in 
turn have been rated^iiK^O aspects by 140 forestry teachers.. 
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